Lymphatic dysfunction in transgenic mice expressing KSHV k-cyclin under the control of the VEGFR-3 promoter.
Kaposi sarcoma-associated herpesvirus (KSHV) infects endothelial cells within KS tumors, and these cells express the KSHV latent-cycle gene k-cyclin (kCYC) as well as vascular endothelial growth factor receptor 3 (VEGFR-3), a marker for lymphatic endothelium. To further understand KSHV-mediated pathogenesis, we generated transgenic mice expressing kCYC under the control of the VEGFR-3 promoter. kCYC mRNA and functional protein expression within tissue correlated with VEGFR-3 expression and were most abundantly detected within lung tissue. Clinically, most transgenic mice died within 6 months of age secondary to progressive accumulation of chylous pleural fluid. In skin, edema was detected by magnetic resonance imaging and mice demonstrated persistent erythema of the ears following trauma. Histologically, erythematous skin showed extravasation of erythrocytes and accumulation of erythrocytes within lymphatic lumens. In addition, lymphatic drainage of injected contrast dyes was markedly impaired in transgenic mice. Karyomegaly, a feature observed in kCYC-expressing cells in vitro, was detected in many tissues, and selectively occurred within lymphatic endothelial cells expressing kCYC mRNA by in situ hybridization. In summary, kCYC expression within VEGFR-3+ cells of mice causes marked impairment of lymphatic function. kCYC may contribute to the development of certain clinical and histologic features of KS, including localized edema and retention of extravasated erythrocytes within KS tumors.